PbGCbeta is essential for Plasmodium ookinete motility to invade midgut cell and for successful completion of parasite life cycle in mosquitoes.
When malaria parasites enter to mosquitoes, they fertilize and differentiate to zygotes and ookinetes. The motile ookinetes cross the midgut cells and arrive to the basement membranes where they differentiate into oocysts. The midgut epithelium is thus a barrier for ookinetes to complete their life cycle in the mosquitoes. The ookinetes develop gliding motility to invade midgut cells successfully, but the molecular mechanisms behind are poorly understood. Here, we identified a single molecule with guanylate cyclase domain and N-terminal P-type ATPase like domain in the rodent malaria parasite Plasmodium berghei and named it PbGCbeta. We demonstrated that transgenic parasites in which the PbGCbeta gene was disrupted formed normal ookinetes but failed to produce oocyst. Confocal microscopic analysis showed that the disruptant ookinetes remained on the surface of the microvilli. The disruptant ookinetes showed severe defect in motility, resulting in failure of parasite invasion of the midgut epithelium. When the disruptant ookinetes were cultured in vitro, they transformed into oocysts and sporozoites. These results demonstrate that PbGCbeta is essential for ookinete motility when passing through the midgut cells, but not for further development of the parasites.